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CATHETERS 

The present application relates to catheters generally 
and in particular to catheters which are suitable for 
use with the system disclosed in our copending UK 
5 Patent Application Nos 8714450 and 8726440, and in our 

copending International Patent Application No 
GB88/00971. 

In those co-pending patent applications a catheter 
10 having the following features is disclosed: 

(a) a probe carried at one end of the catheter; 

(b) an ultrasonic transducer arrangement in the form 
15 of an annular assembly of the transducer elements 

which encircle the probe at or near one of its ends; 
and 

(c) means to electrically connect the transducer 
20 elements to the other end of the catheter, which means 

either incorporates a multiplexing/demultiplexing 
circuit as such or comprises a wiring arrangement 
which has the effect of acting in a multiplexing or 
demultiplexing way, the purpose of either the circuit 
25 or the arrangement being to reduce the number of wires 
which run the length of the catheter. 
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There can be other situations in which it is desired 
to run electrical leads the length of the catheter in 
order to energise some item carried at the distal end 
of the catheter or to receive signals generated at the 
5 distal end, the distal end being that which is within 

the patient and remote from the so-called proximal end 
which would in use be manipulated by the medical 
practitioner or technician. 

10 In such situations there can be problems in 

accommodating the electrical leads given the small 
diameter of the catheter. Normally such leads pass 
down the central "lumen" or bore of the hollow 
catheter. 

15 

As indicated earlier in connection with our co-pending 
patent applications the number of wires can be reduced 

by employing a multiplexing/demultiplexing 

arrangement . 

20 

According to a first aspect of the present invention 
a catheter has at least one coaxial electrical lead 
embedded in the wall of the catheter and running the 
length thereof. 

25 



According to a second aspect of the present invention a 
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catheter has at least one lumen whose walls have a 
metallic electrically screening coating and which 
lumen has at least one electrical lead passing through 
it. 

5 

According to a third aspect of the present invention 
a catheter has at least one lumen with at least one 
electrical lead passing through it, the wall of the 
catheter having embedded therein an electrically 
10 conducting wire mesh which is adapted to form part of 
an electrical circuit together with the said 
electrical lead. 

According to a fourth aspect of the present invention 
15 a catheter has one or more lumens which contain one or 

more electrical leads, the wall of the catheter having 
embedded therein a wire mesh member which in use is 
adapted to act as an electrical screening member in 
relation to the electrical lead or leads passing 
20 through the lumen or lumens. 

How the invention may be carried out will now be 
described by way of example only and with reference to 
the accompanying drawings in which: 

25 
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Figure 1 shows a catheter to which the present 
invention can be applied; 

Figures 2A and 2B show diagrammatically an arrangement 
5 of ultrasonic transducers; 

Figure 3 is a fragmentary enlarged cross-sectional 
view of a catheter constructed according to a first 
aspect of the present invention; 

10 

Figures 4A and 4B is a cross sectional view of a 
catheter constructed according to a second aspect of 
the present invention; and 

15 Figure 5 is part of a circuit diagram illustrating the 

application of a third aspect of the present 
invention • 

Figure 1 

20 

This illustrates a typical known type of catheter 
which consists of a plastic tube 1 which has a handle 
101 at its proximal end and a tip member 102 at its 
distal end, A guide wire 103 can be passed through 
25 the tube 1. The handle 101 is provided with an 

axial ly located aperture 104 through which the guide 
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wire 103 can pass. The handle 101 is also provided 
with further radially located apertures 105 and 106 
through which other devices or materials can be 
introduced into the catheter tube 1. 

5 

Figure 2 

in the manner described in more detail in our 
aforementioned copending applications the distal end 
10 of the catheter is provided with an array of 

electrical ultrasonic transducer elements, in this 
case twelve indicated in figures 2A and 2B as Kip Bl, 
CI, A2, B2, C2, A3, B3, C3, A4 , B4 and C4 arranged in 
the configuration shown in figure 2A. 

15 

As explained in more detail in our copending 
applications the twelve transducers are electrically 
connected in such a way that they are "fired" in 
groups of four. More specifically the group Al, A2, 
20 A3 and A4 are fired together, the group Bl, B2, B3 .and 

B4 are fired together and the group CI, C2, C3 and C4 
are fired together, these three groups being "fired" 
in turn one after the other. 
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Figure 2B illustrates diagrammatically one possible 
arrangement for wiring up these three groups of 
transducers in order to "fire" in the manner indicated 
above. For simplicity this wiring arrangement shows 
5 only one common lead A for the transducers Al to A4, 

one lead B for the transducers Bl to B4 and only one 
lead C for the transducers CI to C4 . 

The various aspects of the present invention are not 
10 limited to any particular wiring arrangement and 

figures 2A and 2B have only been included in order to 
give some background information to the context in 
which the present invention can be employed. 

15 Figure 3 

A catheter comprises a tube 1 made of a suitable 
thermoplastic material such as Nylon (Registered Trade 
Mark), which tube 1 defines a central "lumen" or bore 
20 2. 

Alternatively the catheter could have a number of 
mutually parallel lumens as illustrated in figures 5A, 
5B and 5C of our co-pending UK Patent Application No 
25 8714450. As described in the patent specification of 

that application the various lumens are provided for 
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different purposes associated with a particular 
clinical use to which the catheter is to be put. 

In the catheter illustrated in figure 3 microcoaxial 
5 cables 3 and 4 are embedded in the material of the 

catheter wall 1. 

Each microcoaxial cable consists of an outer conductor 
3a and 4 a respectively and an inner or central 

10 conductor 3b and 4b respectively. The inner and outer 

conductors are electrically insulated from one another 
by the material la and lb of the wall 1 of the 
catheter. The material lc between the adjacent 
microcoaxial cables also electrically insulates each 

15 microcoaxial cable from the next adjacent microcoaxial 
cable . 

By this arrangement it is possible to either 
accommodate more electrical conductors within a given 
20 diameter of catheter or alternatively for a given 
number of electrical conductors to reduce the overall 
diameter of a given catheter. 



25 



Clearly any number of microcoaxial cables could be 
incorporated in the wall of the catheter, within the 
physical limits involved. 
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Instead of using Nylon (Registered Trade Mark) a 
polyimide plastic may be employed for the construction 
of the catheter tube 1. 

5 Figure 4 

This embodiment illustrates a catheter which again is 
adapted to carry ultrasonic transducers of the kind 
disclosed in ' our above referred to co-pending 
10 applications and shown diagrammatic ally in Figure 2. 

In order to energise the twelve transducers there are 
twelve sets of electrical leads which pass through the 
length of the catheter tube 1. 

15 

The catheter comprises a thermoplastic tubular member 
1 which has a central lumen 5 and four further lumens 
6 , 7 , 8 and 9 . 

20 Each of the lumens 6 to 9 has passing through it three 

pairs of electrical leads, 10, 11 and 12 in lumen 6, 
13 , 14, 15 in lumen 7, 16 , 17 and 18 in lumen 8 and 
19, 20 and 21 in lumen 9. 
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Each of the pairs of electrical leads is connected to 
an associated ultrasonic transducer at the distal end 
of the catheter in order to energise that 
transducer . 

5 

As described earlier with reference to Figure 2 one 
mode of operating the ultrasonic transducers, 
(described in more detail in our above mentioned 
copending applications) involves four of the twelve 

10 transducers being energised at a time. For example, 

in this embodiment the transducers Al to A4 would be 
associated with the pairs of electrical leads 10, 13, 
16 and 19 respectively and would be energised at one 
time, the transducers Bl to B4 would be associated 

15 with the pairs of electrical leads 11, 14, 17 and 20 

respectively and would be energised at another time 
and finally the four transducers CI to C4 would be 
associated with the pairs of electrical leads 12, 15, 
18 and 21 respectively and could be energised at a 

20 further time, and so on. 

In order to prevent, or at least minimise, cross-talk 
between the sets of transducers being energised at any 
given time, each of the four lumens 6,7, 8 and 9 has 
25 its walls coated with a metallic coating, indicated at 
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22, 23/ 24 and 25 respectively in figure 4B which is 
an enlarged fragmentary view of part of figure 4A. 

This metallic coating could consist of silver 
5 particles distributed within a thermoplastic 

material* This coating could be added at the time of 
extrusion of the catheter. 

The outer wall portion 26 of the catheter 1 has 
10 embedded into it along its length a substantially 

tubular metal mesh member 27 which, as well as acting 
as a reinforcement for the catheter wall, also can 
serve as an electrical earth (ground) for the 
electrical circuit containing the transducers and 
15 their associated electrical leads. 

In a modification of the embodiment shown in figure 4 
each of the electical leads 10 to 21 consists of a 
single and not a double lead, the wire mesh 27 then 
20 also serving as the return lead with respect to. the 

single leads 10 to 21. 

This latter modified arrangement is shown 
diagrammatic ally in the circuit diagram of figure 5 in 
25 which three of the twelve ultrasonic transducers Al, 

Bl and CI are shown together with their associated 
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electrical input leads 10, 11 and 12 respectively and 
the single metal mesh return lead 27 which also acts 
as an earth (ground).. As a modification to the 
arrangement shown in figure 5, the wire mesh 27 could 

5 actually be on the outside surface of the catheter 

tube in order to simplify the manufacture of the 
catheter. However, in that case, it would be 
necessary to provide means for ensuring that the wire 
mesh 27 was well isolated from any electrical source 

10 at the proximal end of the catheter, such as an 

amplifier. One way of achieving this would be to 
include an opto isolator device at the distal end. 

Although the invention has been described with 
15 reference to a catheter having twelve transducers a 

smaller or larger number, such as thirty- two, could 
be employed. 



20 



The invention could be used in connection with any 
type of catheter where electrical leads pass . the 
length of catheter in order to energise and/or control 
a device at the distal end of the catheter. 
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CLAIMS 

1* A catheter of the kind which has an electrical 
lead extending longitudinally thereof within the wall 
5 of the catheter tube is characterised in that the 

electrical lead comprises a microcoaxial cable. 



2* A catheter as claimed in claim 1 in which the 
material of the wall of the catheter tube is also 
10 between the central and outer conductors of the 

microcoaxial cable in order to electrically insulate 
the inner and outer conductors from one another. 



3. A catheter as claimed in either claim 1 or 2 which 
15 includes a plurality of microcoaxial cables extending 

longitudinally of the catheter within the wall 
thereof . 



4. A catheter of the kind which has at least one 
20 lumen through which an electrical lead passes is 

characterised in that the wall of the lumen has a 
metallic coating which in use is adapted to act as an 
electrical screen. 
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5. A catheter of the kind having at least one 
electrical lead passing through at least one lumen 
characterised in that there is embedded in the wall of 
the catheter an electrically conductivity wire mesh 

5 which in use is adapted to form part of an electrical 

circuit together with the said electrical lead. 

6 . A catheter as claimed in claim 5 in which the wire 
mesh is adapted to act as an electrical screening 

10 member. 

7. A catheter as claimed in claim 5 or 6 which the 
wire mesh is adapted to act as an electrical return. 



15 



8. A catheter as claimed in claim 4 having at its 
distal end a plurality of electrical ultrasonic 
transducers and a plurality of electrical leads 
extending through one or more lumens in the catheter 
in order to energise the transducers, the lumen or 
20 lumens containing the electrical leads having. a 
metallic coating on their inner walls to provide 
electrical screening when in use . 
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